Comparative dissolution studies for mefenamic acid-polyethylene glycol solid dispersion systems and tablets.
The purpose of this study was to enhance the dissolution of mefenamic acid (MFA) through the formation of solid dispersion systems, and to compare the dissolution of the unformulated dispersions with those of formulated dispersions in tablets. Solid dispersions of MFA were prepared in polyethylene glycol 3350 (PEG) as a binary system, and PEG and Tween 20 (TW) as a ternary system by the melt method. The dispersions were characterized by dissolution, scanning electron microscopy, and powder x-ray diffraction studies. A decrease in MFA composition in the binary dispersion systems from 50 to 5% w/w resulted in a 50% increase in the dissolution rate during the period of study, and this was threefold higher than that of pure MFA. Incorporation of TW in the preparation of ternary dispersion systems resulted in a further increase in MFA dissolution. A sevenfold increase in MFA dissolution was observed when the ternary system composition was MFA/PEG/TW 4.7:93:2.3 (% w/w). Scanning electron microscopy and x-ray diffraction pictures showed an increase in size and decrease in crystallinity of the dispersions, respectively. Compression of the dispersions into tablets did not have any effect on the dissolution of the drug from the dispersions. Compression of pure MFA and Avicel PH 101, which was used as a diluent and disintegrant, resulted in a threefold increase in dissolution. However, the dissolution of the uncompressed mixture was identical to that of pure MFA. Thus, further processing of the solid dispersions into tablets did not decrease the rate of dissolution of the drug in the dispersions. This may be very important in the formulation of solid dispersions as tablets, which could lead to a reduction in the dose of practically water-insoluble drugs.